Reduced pulmonary vascular reactivity after cold exposure to acute hypoxia: a role of nitric oxide (NO).
Exposure to high altitude causes pulmonary hypertension and alterations in pulmonary vascular reactivity. Among the environmental factors, cold exposure has been suggested to be involved in the development of pulmonary hypertension. However, little information is available about pulmonary vascular reactivity after cold exposure. We examined whether cold exposure can cause changes in pulmonary vascular reactivity to acute hypoxia and the possible participation of endogenous nitric oxide. We measured mean systemic (Psa) and pulmonary artery pressures (Ppa) in conscious rats after 1-week cold exposure (3.5 +/- 1.0 degrees C). Subsequently, we investigated hypoxic pulmonary vasoconstriction (HPV) with and without endogenous NO inhibition using N(G)-nitro-L-arginine methyl ester (3 mg/kg) or 7-nitroindazole (1 mg/kg). Cold exposure for 1 week caused a small but significant increase in Ppa, but not in Psa. Neither Ppa nor Psa showed significant changes after both NO inhibitions in rats exposed to cold. However, cold exposure caused a blunted HPV and an increase in plasma nitrite-nitrate concentration compared with rats kept in a neutral environment (24.0 +/- 1.0 degrees C). In addition, NO inhibition by N(G)-nitro-L-arginine methyl ester partially restored the blunted HPV in rats exposed to cold, but not 7-nitroindazole, a selective inhibitor of neuronal NO synthase. We concluded that cold exposure alters pulmonary vascular reactivity to acute hypoxia, and augmented endothelial NO bioactivity plays a counterregulatory role in response to acute hypoxia during cold exposure in rats.